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The behaviors of trapped particles are compli-
cated and have relatively large orbit size in the 
radial direction in heliotrons. These radial mo-
tion of trapped particle would enhance the radial 
transport of energetic ions. Also, because of fast 
drift motion of energetic ions, the direct convec-
tive transport by \7 B-drift of ripple trapped parti-
cle would be important in the energetic ions con-
finement in addition to the diffusive (neoclassical) 
transport, which plays dominant role in the ther-
mal plasma. Thus, the ripple induced transport of 
energetic ions is an important issue for the ener-
getic ion confinement in heliotrons. 
Because the conventional local analysis of the 
neoclassical transport can not be applied to 
the problem including the convective transport, 
a global simulation code in 5-D phase space 
(GNET)[l] is used to study the ripple induced 
transport in non-axisymmetric configurations. The 
drift kinetic equation in 5D phase-space is solved 
v.,rith the initial condition I(x, vII' VJ.., t = 0) = 0 as: 
(1) 
where Vd is the drift velocity and vII (= vII b) is 
the parallel velocity, respectively. The acceleration 
term v = (vII' v J..) is given by the conservation of 
magnetic moment and total energy, and ccoll and 
SN BI are the collision operator and the heating 
source term for NBI heating, which is evaluated by 
HFREYA code[3]. 
Figure 1 shows the steady state distribution with 
the NBI beam source obtained by GNET code in 
the LHD. We plot the beam distribution in the 
three dimensional space (r / a, v, Bp), where r / a, 
v, and Bp are the averaged minor radius, the total 
velocity and the pitch angle, respectively. We set 
the density, n, and temperature for ions T· and , t, 
electrons, Ti, as nCr) = no{1 - (r/a)8} with no = 
1.0 x 10 19m-3 , and Te(r) = Ti(r) = Teo{l- (r / a)2} 
with Teo = 1.6ke V. The magnetic field strength is 
set to 1.5T. The beam ions deposit at the high ve-
locity region (v f"'..J 11 VthO) and slow down to the 
thermal velocity. When the beam ion reaches to 
the critical velocity (about 5 times of thermal ve-
locity) the pitch angle scattering takes place by the 
collisions with background ions, and the beam ion 
distribution spreads toward the higher pitch angle 
region (upper side). We can see the decrease of the 
distribution due to the ripple induced diffusion at 
the radial region, r / a > 0.6, where the fraction of 
helically trapped particle becomes large. Also we 
can see the deficit of distribution at the trapped 
particle region (Bp f"'..J ?T / 2) near the edge region be-
cause of the direct convective transport of helically 
trapped particle to the outside of plasma. Because 
of lower collisionality, the decrease of the distribu-
tion is more clear in the lower density case com-
pared with that of the higher density case. These 
results indicate the significant role of the ripple in-
duced transport in the energetic ion confinement 
in the LHD. 
Fig. 1: Contour plots of the energetic ion distri-
bution in the (r / a, v, Bp) coordinates in the 
LHD plasma. 
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